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PURPOSE: To provide a thermal fixing toner having excellent offset 
resistance and a wide range for fixing temp, which is hardly 
influenced by the temp, change during fixing. 
CONSTITUTION: This toner is obtd. by mixing toner particles 
essentially comprising a fixing resin having 3-40KOHmg/g acidity 
and a coloring agent with particles of a crosslinking agent which 
crosslinks with the fixing resin by heating. The crosslinking agent is 
added by 0.1-10 pts.wt. to 100 pts.wt. of the fixing resin so that the 
crosslinking agent is dispersed and fixed to the toner particle 
surfaces or inside of the particles. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The toner for heat fixation characterized by the acid number mixing the toner particle which uses as 
an indispensable component the resin for fixation which is 3 - 40 KOHmg/g, and a coloring agent, and the cross 
linking agent particle which carries out crosslinking reaction to the resin for fixation with heating to the resin 
100 weight section for fixation at a rate of the cross linking agent particle 0.1-10 weight sections. 
[Claim 2] The toner for heat fixation characterized by the acid number carrying out distributed immobilization 
of the cross linking agent particle which carries out crosslinking reaction of the resin for fixation which is 3 - 4( 
KOHmg/g, and the coloring agent to the resin for fixation with heating on the front face of the toner particle 
used as an indispensable component at a rate of 0.1 - 10 weight section to the resin 100 weight section for 
fixation. 

[Claim 3] The toner for heat fixation characterized by making the interior of the toner particle which uses as an 
indispensable component the resin for fixation whose acid number is 3 - 40 KOHmg/g, and a coloring agent 
connote the cross linking agent particle which carries out crosslinking reaction to the resin for fixation with 
heating at a rate of 0.1 - 10 weight section to the resin 100 weight section for fixation. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Its fixation temperature requirement is wide while this invention is sometimes excellent 
at offset-proof nature about the toner for heat fixation which carries out visible development of the electrostatic- 
charge image formed on image support, and it is related with the toner for heat fixation which cannot be easily 
influenced by the temperature fluctuation at the time of fixation. 
[0002] 

[Description of the Prior Art] After using a photo conductor drum as image support and carrying out uniform 
electrification of the photo conductor drum front face with a corona-electrical-charging means etc. as the image 
formation approach in conventional , for example , electrophotography , equipment , the approach of being 
expose , forming an electrostatic-charge image in a photo conductor drum front face , developing by the 
magnetic brush method etc. using a developer , imprinting on a record member , and carrying out heating 
fixation further be most general approach . In addition, a heat roll, oven, a flash plate, etc. are used as a heating 
means, and whenever [ stoving temperature ] uses the sensor of a thermostat and others, for example, it is 
controlled by 160 degrees C **5 degrees C. 
[0003] 

[Problem(s) to be Solved by the Invention] In the above heating fixation approaches, although it controls the 
skin temperature of a heat roll to make it correspond with the description of the resin for fixation which 
constitutes the toner to be used, and to become the optimal melt viscosity in performing heating fixation with a 
heat roll, the skin temperature of a heat roll changes by the transient overshoot of the actuation of a heat roll and 
a halt, the **** condition of the detail paper, an environmental condition, and a heat roll etc. Therefore, the meh 
viscosity of the resin for fixation will also change and the condition of fixable or offset changes. For this reason, 
there is a trouble that the range of the allowance fixation temperature in heating fixation means including a heat 
roll becomes narrow, and the design of a heating anchorage device and a fabrication become more complicated. 
[0004] Although a proposal (for example, refer to JP,61-1 10155,A) which, on the other hand, extends the range 
of the optimal melt viscosity in the toner for heat fixation or allowance melt viscosity is made, it will not have 
resulted, by the time it is fully satisfied to a still severer request in recent years. 

[0005] Drawing 1 is drawing showing the relation between the temperature of the toner for heat fixation, and 
viscosity. In drawing 1 , a broken line A corresponds to the conventional thing. That is, the temperature 
requirement for fixation corresponding to these supposing the optimal melt viscosity is vl -v2 (poise) is tl -t2. 
It becomes (degree K). Therefore, in order to make this temperature requirement expand, a toner for heat 
fixation which has a property like continuous lines B and C is desired. The temperature requirement for fixation 
may be expanded to Tl 1-T12, or T21-T22 by this. However, the toner for heat fixation which has such a 
property does not appear until now, but the implementation is desired immediately. 

[0006] While this invention solves the trouble which exists in the above-mentioned conventional technique and 
excelling in offset-proof nature, a fixation temperature requirement is wide, and it aims at offering the toner for 
heat fixation which cannot be easily influenced by the temperature fluctuation at the time of fixation. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the technical means that the 
acid number first mixed the toner particle which uses as an indispensable component the resin for fixation 
which is 3 - 40 KOHmg/g, and a coloring agent, and the cross linking agent particle which carries out 
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crosslinking reaction to the resin for fixation with heating to the resin 100 weight section for fixation in the 1st 
invention at a rate of the cross linking agent particle 0.1-10 weight sections were adopted. 
[0008] Next, in the 2nd invention, the technical means that the acid number carried out distributed 
immobilization of the cross linking agent particle which carries out crosslinking reaction to the resin for fixatioi 
with heating on the front face of the toner particle which uses as an indispensable component the resin for 
fixation which is 3 - 40 KOHmg/g, and a coloring agent at a rate of 0.1 - 10 weight section to the resin 100 
weight section for fixation were adopted. 

[0009] Furthermore, the technical means of making the cross linking agent particle which carries out 
crosslinking reaction to the resin for fixation with heating connote at a rate of 0. 1 - 1 0 weight section to the 
resin 100 weight section for fixation were adopted as the interior of the toner particle which uses as an 
indispensable component the resin for fixation whose acid number is 3 - 40 KOHmg/g, and a coloring agent in 
the 3rd invention. 

[0010] Since bridge formation acting the acid number of the resin for fixation in the above-mentioned invention 
with a cross linking agent particle becomes being less than 3 KOHmg/g inadequate, and the crosslinking 
reaction at the time of fixation does not fully advance, but it will be in the condition that the aggregate and the 
resin for fixation of a cross linking agent particle were intermingled and controlling [ of melt viscosity ] 
becomes inadequate, it is not desirable. Moreover, if the acid number of the resin for fixation exceeds 40 
KOHmg/g, since a lot of functional groups will exist and the moisture resistance as a toner falls into the resin 
for fixation, it is inconvenient. 

[001 1] As above resin for fixation, polyester resin, a polybutadiene resin or the styrene-acrylic resin containing 
an acrylic-acid radical, styrene-butadiene resins, or epoxy denaturation styrene-acrylic resin can be used, for 
example. 

[0012] Next, the loadings of the cross linking agent particle which a toner particle is made to connote [ which 
connotes and mixes and front-face-fixes ] are 0.1 to the resin 100 weight section for fixation. It becomes 
inadequate bridge formation acting with the resin for the fixation [ be / it / under the weight section ] at the time 
of fixation, and it is not desirable by the same reason as the case where the acid number of said resin for fixatioi 
is low. On the other hand, if loadings exceed 10 weight sections, it is inconvenient in order to reduce fixable 
[ as a toner ]. 

[0013] As above cross linking agents, a metallic oxide, a metal-containing azo compound, a sulfur compound, 
organic peroxide, polyurethane, diisocyanate, an epoxy compound, a silane compound, etc. are mentioned. 
[0014] As for the toner for heat fixation of this invention, it is desirable to form in the mean particle diameter oi 
5-10 micrometers. Since resolution and development nature fall that a mean diameter is size from 10 
micrometers on the other hand preferably since ground fogging and toner scattering arise that a mean diameter 
is smallness from 5 micrometers, it is inconvenient. Moreover, the thing of the insulation [ volume resistivity / 
the point which raises imprint nature to ] 1013ohm and more than cm is desirable, What is easy to be charged 
by friction with a carrier and a DOKUDA blade again (the amount of frictional electrifications an absolute 
value more than 5microc/g) is desirable. 

[0015] In addition, the mean particle diameter (volume) of a toner is a grading-analysis meter (Coulter counter 
model TA[ by the coal tar electronics company ]- II). It used and measured. Moreover, volume resistivity is the 
electric field of DC4 kV/cm, and is the value which was filled up with about tenmg of samples into the cylinder 
made from Teflon (trade name) with a bore of 3.05mm, impressed the load of 1 OOgf, and was measured with thi 
insulation-resistance tester (4329by YOKOGAWA Hewlett Packard A mold). Furthermore, the amount of 
frictional electrifications is the value measured at 5% (a ferrite carrier (Hitachi Metals KBN- 100) is used as a 
standard carrier) of toner concentration with the commercial amount measuring instrument of blowing off 
frictional electrifications (Toshiba Chemical TB-200 mold). 

[0016] Moreover, although coloring agents other than the above-mentioned resin for fixation, such as pigments, 
such as carbon black, aniline bule, chrome yellow, and a rose bengal, and various colors, are made to contain as 
an indispensable component in a toner, these may be 10 or less % of the weight in consideration of 
dispersibility. 

[0017] In addition, when considering as a magnetic toner, magnetite, a ferrite, etc. are made to contain ten to 
75% of the weight as magnetic powder. Since fixable will fall if magnetic powder produces toner scattering at 
less than 1 0 % of the weight and, on the other hand, exceeds 75 % of the weight, neither is desirable. 
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[0018] Furthermore, although plasticizers other than the above, such as release agents, such as electrification 
control agents, such as Nigrosine and a metal complex, polyolefine, and an aliphatic compound, a silica, and an 
alumina, can be used as an arbitration component, in order to secure fixable, it is desirable [ the total amount of 
these arbitration components ] to consider as 10 or less % of the weight. 

[0019] After it blends dryly the resin for fixation, and a coloring agent, the toner for heat fixation of this 
invention carries out heating kneading, and after cooling solidification, it carries out grinding classification and 
let it be the mean particle diameter of 5-10 micrometers. And this toner particle and said cross linking agent 
particle are mixed, or on the front face of a toner particle, distributed immobilization is carried out and a cross 
linking agent particle is produced. 

[0020] Or homogeneity may be made to distribute a cross linking agent particle in a monomer, and the approacl 
of making it connote in a toner particle with a polymerization means may be taken. In addition, even if it uses 
the toner for heat fixation of this invention as an one component system magnetism toner, it may mix a 
nonmagnetic toner or a magnetic toner with magnetic carriers, such as iron powder and a ferrite, and it may be 
used for it as a binary system developer. 
[0021] 

[Function] By the above-mentioned configuration, by being heated by heating means to be imprinted in the 
record paper and to constitute a fixation means, the resin for fixation and a cross linking agent particle can caus« 
and fuse crosslinking reaction, and the toner which adhered to the electrostatic-charge image on image support 
electrostatic can be established in the toner image. Therefore, before reaching a heating means, crosslinking 
reaction may raise a resistance to environment by not happening. 
[0022] 

[Example] Four kinds of magnetic toners of following A-D are produced first. Among these, Toner D is the 
conventional thing and was made into the example of a comparison. 

((A) Toner) the weight section — un — a line — after dry blending, with the kneader, heating melting kneading i: 
carried out and cooling solidification of polyester (acid-number 20 KOHmg/g) 50, magnetite (Toda Kogyo 
make EPT500) 45, polypropylene (Mitsuhiro formation make TP32) 3, and the electrification control agent 
( BONTORON S-34 made from the ORIENT chemistry) 1 was carried out, and the jet mill etc. ground and it 
considered as the toner particle with a mean particle diameter of 10 micrometers by the classification. Next, 
they are a cross linking agent ( BONTORON E81 made from the ORIENT chemistry) 1 , and the hydrophobic 
silica (product made from Japanese Aerosil R972) 0.5 to this toner particle. By adding and mixing by the V typ< 
mixer, distributed immobilization of a cross linking agent and the hydrophobic silica is carried out on the front 
face of a toner particle, and it is volume resistivity 6x1014 ohm-cm, It considered as the magnetic toner of 
amount c/g of -23micro of frictional electrifications. 

((B) Toner) To the toner particle in said toner A, magnesium stearate (cross linking agent) and a hydrophobic 
silica were added similarly, and it mixed with the Henschel mixer, and considered as the magnetic toner. 
Although some above-mentioned additives in this case adhere to a toner particle, most is in a floating condition 

((C) Toner) After stirring the monomer which consists of the styrene 70 section, the n-butyl acrylate 20 section, 
and the acrylic-acid 10 section by the weight ratio in the water solution which consists of the ion-exchange- 
water 400 section, the hydroxypropylcellulose 1 section, and the potassium persulfate 5 section and being 
dropped in nitrogen-gas-atmosphere mind, the emulsion (20 % of the weight of solid content) which is made to 
carry out a polymerization reaction at 70 degrees C for 8 hours, and contains a styrene-acrylic copolymer 
particle with a particle size of 1 micrometer or less was obtained. 

[0023] As the magnetic powder (Toda Kogyo make MTA-305) 80 section which carried out surface treatment 
of the silane coupling agent (SZ6083 made from TORE silicon) to the emulsion 500 above-mentioned section 
beforehand, the electrification control agent (T-2Ns of the Nippon Kayaku kaya charges) 1 section, and a cross 
linking agent Hold for 3 hours, it was made to meet at 70 degrees C, mixing and stirring the epoxy grinding 
particle (product made from shell chemistry EP-1002, particle size of 5 micrometers or less) 6 section, and floe 
with a mean particle diameter of 7 micrometers or less was formed. It is a silica (Wacker make H-2000) 0.5 to 
after [ cooling ] filtration, rinsing, and the floe particle obtained by carrying out reduced pressure drying. The 
section was added and the magnetic toner was obtained. The volume resistivity of this magnetic toner was 
2xl014ohm and cm, and the amount of frictional electrifications was -15microc/g. 
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((D) Toner) In the weight section, after dry blending, heating melting kneading is carried out and cooling 
solidification of the styrene-n butyl methacrylate copolymer 50, magnetite (Toda Kogyo make EPT-500) 45, 
polypropylene (Mitsuhiro formation make TP32) 3, and the electrification control agent ( BONTORON E81 
made from the ORIENT chemistry) 2 was carried out with the kneader, and the jet mill etc. ground and it 
considered as the toner particle with a mean particle diameter of 10 micrometers by the classification. Next, it h 
the hydrophobic silica (product made from Japanese Aerosil R972) 0.5 to this toner particle. It added and 
considered as the magnetic toner. The volume resistivity of this magnetic toner is 4xl014ohm and cm, The 
amount of frictional electrifications was -23microc/g. 

[0024] Next, each toner A-D and the ferrite carrier (Hitachi Metals make KBN-100, the mean particle diameter 
of 50 micrometers, 37-105 micrometers of particle size distributions, volume resistivity 108 omega-cm) of the 
above-mentioned example and the example of a comparison were mixed, it considered as the magnetic 
developer of 40 % of the weight of toner concentration, and image formation was performed. 
[0025] In this case, the photo conductor drum which is image support was formed by OPC, and was made into 
surface potential-500V and the peripheral speed of 60mm/second. The development roll was considered as 
permanent magnet member (four pole, development magnetic pole (N pole) surface-inductive-flux 800G) 
immobilization and the outer-diameter sleeve revolution made from SUS304 of 20mm (150r.p.m.). In addition, 
development gap 0.4mm, doctor gap It could be 0.3mm. the obtained toner image — a regular paper — the 
corona-transfer back, OIRESU type hot calender roll fixation (they are the addressing [ to 5 degree C ] 
adjustable, and the linear pressure of 1 kg/cm about fixation temperature) — it carried out. A table 1 is as a result 
of [ by the above ] image assessment. 
[0026] 
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[0027] Since an image has gloss in what is depended on the magnetic developer which comes to mix the toner 
D which is an example of a comparison so that clearly from a table 1 , there is an echo of a beam of light and 
there is a fault of being hard to see. Moreover, the temperature requirement which offset does not generate is 
restricted to 30 degrees C, and an allowance fixation temperature requirement is narrow. Therefore, by 
temperature fluctuation at the time of fixation, it is admited that the effect which it has on image formation is 
size. 

[0028] On the other hand, in what is depended on the magnetic developer which comes to mix toner A-C, since 
it is lusterless in an image, there is no effect by echo of a beam of light, and it excels in respect of 
conspicuousness. Moreover, low [ cold offset generating temperature ], since hot offset generating temperature 
is high, it is admitted that the allowance fixation temperature requirement is large. Therefore, while setting out 
of a fixation temperature requirement becomes very easy, it is admitted that the effect by change of a fixation 
environmental condition decreases. 

[0029] In this example, although the magnetic developer which comes to mix a magnetic toner and a ferrite 
carrier was described, other magnetic carriers may be used, a magnetic toner independent thing may be used, 
and the case of a nonmagnetic toner is further sufficient. 
[0030] 

[Effect of the Invention] Since this inventions are a configuration like description, and an operation above, they 
can do the following effectiveness so. 

[0031] (1) Since viscosity is improved by crosslinking reaction for the first time at the time of fixation in order 
to distribution-fix or to make mixing and a front face connote the cross linking agent particle which carries out 
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crosslinking reaction to the resin for fixation with heating, offset-proof nature is high. 

[0032] (2) Since the non-offsetting temperature requirement is wide, even if there is temperature fluctuation at 
the time of fixation, a high-definition image can be formed. 

(3) Since gloss is not produced in an image while fixable is good, a very legible image is obtained. 
[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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DRAWINGS 



[Drawing 1] 
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[Translation done.] 
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(C) VVPi / DERVVENT 

AN - 1996-429082 [43] 

AP -JP1 995001 5646 19950202 

CPY - HITK 

DC - A89 G08 P84 S06 

FS - CPI;GMPI;EPI 

IC - G03G9/08 ; G03G9/087 

MC - A08-C01 A08-D01 A12-L05C2 G06-G05 

- S06-A04C1 

PA - (HITK ) HITACHI METALS LTD 

PN - JP821 1646 A 19960820 DW199643 G03G9/08 005pp 

PR -JP1 995001 5646 19950202 

XA -C1 996-1 35022 

XIC - G03G-009/08 ; G03G-009/087 

XP - N1 996-361447 

AB - J0821 1646 A toner is obtd. by mixing toner particles including a 
fixing resin of 3 - 40 KOH mg/g of acid value and a colouring agent, 
and crosslinking particles crosslinkable with the resin on heating. 
0.1-10 pt.wt. of the crosslinking agent is used per 100 pts.wt. of the 

fixing resin. 

- ADVANTAGE - Offset-proof characteristics are improved. The toner can 
be fixed without being affected by temp. 

-(Dwg.0/1) 

IW - TONER HEAT FIX IMPROVE OFFSET RESISTANCE COMPRISE MIXTURE TONER 
PARTICLE FIX RESIN COLOUR AGENT CROSSLINK PARTICLE 

IKW - TONER HEAT FIX IMPROVE OFFSET RESISTANCE COMPRISE MIXTURE TONER 
PARTICLE FIX RESIN COLOUR AGENT CROSSLINK PARTICLE 

NC -001 

OPD - 1995-02-02 
ORD - 1996-08-20 

PAW - (HITK ) HITACHI METALS LTD 

Tl - Toner for heat fixing with improved offset resistance - comprising 

mixt. of toner particles including fixing resin and colouring agent 

and crosslinking particles 
A01 - [001] 018 ; P0000 ; 

- [002] 018 ; ND01 ; Q9999 Q8639 Q8617 Q8606 ; N9999 N6439 ; B9999 
B4751 B4740 ; B9999 B4682 B4568 ; 

-[003] 018; A999A157-R; 
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